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MOUNTAIN LINE ON-DEMAND FEASIBILITY STUDY 

Exective Summary 
The purpose of the Mountain Line On-Demand Feasibility Study (On-Demand Study) is to analyze the 

cost, considerations, and benefits of implementing an on-demand program within the Mountain Line 
boundary. On-demand transportation is defined as a 
flexible, real-time hailed transportation option which 

utilizes emerging technologies and private sector 
partnerships. As new mobility service providers disrupting 

transportation services with cutting edge technology 
emerge, there is a growing trend for public transit agencies 

to partner with these private companies to enhance public 
transit. Such partnerships tend to focus on on-demand 

services that can be hailed in real-time such as subsidizing 
Transportation Network Companies (TNC), like Uber and 

Lyft, trips to connect to a transit stop or implementing an 

in-house microtransit program through a software 

partnership that allows agency vehicles to be summoned 
on-demand. 

Chapter 1: Introduction  ӛ Provides information on the purpose of this study, types of on-demand 

strategies researched, the benefits of implementing on-demand program, and applicability of these 

strategies. On-demand transportation can complement a fixed-route transit system by helping fill 
transportation gaps, such as a first mile-last mile connection, serve suburban or rural areas where fixed-
route transit is not warranted, or provide late-night or weekend service when fixed-route transit 

ridership is low. In areas that are dense and have linear streets, fixed-route is still the most cost-efficient 

way to move people from one place to another. On-demand transportation should not replace high 

ridership routes. 

Chapter 2: On-Demand Strategies ӛ Provides information on the two main on-demand strategies: 

microtransit and partnership with TNCs. Microtransit is IT-enabled, multi-passenger transportation 

service that serves passengers using dynamically generated routes to maximize ridership and 

productivity. There are a variety of private companies that partner with transit agencies to provide this 

service through a spectrum of operation models, from software only to a turn-key solution. TNCs, such 
as Uber and Lyft match passengers with vehicles via a mobile app and website.  

Chapter 3: Performance Analysis - This section includes three different analyses which feed into the 

program design of an on-demand strategy. The first part analyzes +GMFL9AF *AF=ӐK >AP=<-route system 
and identifies low performing routes and sections of routes to understand if an on-demand system 

would be more cost-effective than providing fixed-route in these areas. This analysis demonstrated that 
for the Thorpe Loop area, an on-demand program can be more cost efficient than fixed-route and 

provide a higher level of service. 

The second part of this chapter includes a geographic analysis which identifies areas within Mountain 
*AF=ӐK :GMF<9JQ O@=J= L@=J= ;MJJ=FLDQ AK FGtransit service and assesses travel patterns and number of 
trips to and from these areas.  The geographic analysis shows that University Heights, Country Club 

Estates, Industrial Drive, and Doney Park are the areas where on-demand transportation are 
recommended for further analysis.  

GOALS OF STUDY: 

¶ To provide a cost-effective 

solution in areas along low 

performing routes 

¶ To provide a level of service 

where there is currently no 
fixed-route transit, both 

spatially and temporally 

¶ To provide a first mile-last 
mile connection to fixed-

route 
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Lastly, a temporal analysis which identifies the time gap in which of no transit service is provided by 

Mountain Line from about 10:30 pm ӛ 5:45 am. Further analysis shows that the period from 11 pm ӛ 3 
am on Friday and Saturday has the highest concentration of vehicle trips GMLKA<= G> +GMFL9AF *AF=ӐK

current service hours. These results indicate that this time period would be the priority to fill a temporal 
gap when there is no transit service. If funding allows, the program could expand to other days of the 
week. 

Chapter 4: Program Design ӛ The section incorporates the data results from Chapter 3 and designs an 
on-demand program which addresses a specific goal identified in Chapter 1.  

Goal 1: Provide a cost-effective solution in areas along low performing routes. Thorpe Loop is the one 
area in the Mountain Line system where there are more benefits than challenges to streamlining a low 

performing route with an on-demand solution. It is recommended that this program will use the 
microtransit strategy with one dedicated vehicle during Route 5 service hours and will rely on utilizing 

Mountain Lift paratransit vehicles that are in service to supplement the service.  

Goal 2: Provide a level of service where there is none, either spatially or temporally. This chapter has 

two different on-demand programs to meet this goal; a Late-Night program and a program in Doney 

Park.  

The Late-Night zone will cover Flagstaff city limits and run from 11 pm ӛ 2:30am Fridays and Saturdays. 
Since Mountain Line currently does not run service during this time, a TNC partnership can be the first 

phase to understand demand and travel patterns. To receive the Late-Night TNC subsidy, this study 

recommends it by required that a passenger must use fixed-route for one part of their journey.  For 

example, using the bus to get to work but then using a TNC to get home when the fixed-route is no 
longer running. 

Doney Park is an area that is outside of Flagstaff city limits that could be considered for an on-demand 

program. However, through additional analysis, Doney Park is not recommended at this time. Funding 

for this program poses a challenge since it is outside of Flagstaff city limits. Due to the large service area 
and high ridership numbers, Mountain Line would need 3 - 4 dedicated vehicles in the area for 
microtransit. This equates to over $700,000 in operating costs and Mountain Line would need to buy 

additional vehicles.  

Goal 3: Provide first mile-last mile connection to fixed-route. Based on results from geographic gaps in 
Chapter 3, University Heights and Country Club/Industrial are two areas where a first mile-last mile on-

demand program could be implemented. 

The hills and narrow roads in the University Heights neighborhood are challenging for a 40-foot bus to 
safely navigate. Connecting people from University Heights to Routes 4, 14, and 10 is a viable option for 

a first mile-last mile solution since there are three different fixed-route options. It is recommended that 
this program utilizes the microtransit strategy since it is about $70,000 less than a TNC partnership.   

The second on-demand zone includes the Country Club neighborhood and Industrial Drive area north 
of I-40 and south of Route 66 and the railroad tracks. The on-demand solution could be delivered 

through either the TNC or microtransit strategy since the overall program costs are similar for both 
programs. Microtransit has advantages and is the recommended strategy since it is operated in-house, 
there is more ownership of the program, and there are Mountain Lift vehicles that pickup and drop-off 
in the area. 
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Chapter 5: Implementation  - Provides recommendations and phasing of the on-demand programs 

analyzed in this On-Demand Study. The phasing recommendations are based on the need, readiness, 
and feasibility of the program. This chapter also provides a five-year budget, policy considerations, 

federal requirements, and marketing suggestions. 

The first priority is to have a demonstration in the Thorpe Loop area. Then it would be Late-Night, 
followed by University Heights and then Country Club/Industrial. Doney Park is not recommended at 

this time. Funding for this program poses a big challenge since it is outside of Flagstaff city limits. In 
addition, TNC availability in Doney Park is another issue that would need to be addressed before the 

program is implemented.  

The following is a five-year budget to implement the on-demand programs. Funding these programs is 

a challenge since there are limited new revenue opportunities. Public-private partnerships is a potential 
revenue source to fund these programs. Otherwise, according to peer city research, majority of agencies 

used local funds to pay for on-demand programs. The local funds include savings from eliminated fixed-
route service and local sales tax. 

Five-year budget for on-demand programs 

 Year 1 Year 2 Year 3 Year 4 Year 5 

Program 
implementation  

Thorpe Loop Thorpe Loop, 

Late-Night 

Thorpe Loop, 

Late-Night, 

University 

Heights 

Thorpe Loop, 

Late-Night, 

University 

Heights, 

Country 

Club/Industrial 

Thorpe Loop, 

Late-Night, 

University 

Heights, 

Country 

Club/Industrial 

Annual 

Operations 

$169,670 $300,476 $598,743 $979,278 $979,278 

One-time 

software  start -
up costs 

$35,000 N/A N/A N/A N/A 

Annual 

Technology 

fees 

$9,000 $9,000 $27,000 $54,000 $54,000 

Fleet Costs *If 
Mountain Lift is at 

capacity 

$160,000 N/A $320,000 $480,000 N/A 

Total Cost $373,670 $309,476 $945,743 $1,513,278 $1,033,278 
 

The On-Demand Study also includes a variety of policy considerations, including fare structure, 

payment options, Title VI implications, wait times, and pick up policies. There is also information on 
federal requirements including drug and alcohol testing requirements, Americans with Disabilities Act 

(ADA), and National Transit Database (NTD) requirements.  

Marketing is also a crucial part of implementing an on-demand program. Based on peer research, one 

of the top lessons learned from other on-demand programs is to have a robust marketing plan. This 

includes tabling events to teach people how to use the app, flyers in the mail, social media, lunch and 
learns, and advertisement on websites.  The On-Demand Study provides messaging ideas and targeted 
marketing information.  
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Chapter 1: Introduction  
 As new mobility service providers disrupting transportation services with cutting edge technology 

emerge, there is a growing trend for public transit agencies to partner with these private companies to 
enhance public transit. Such partnerships tend to focus on on-demand services that can be hailed in 
real-time such as subsidizing Transportation Network 

Companies (TNC), like Uber and Lyft trips to connect to a 
transit stop or implementing an in-house microtransit 

program through a software partnership that allows agency 
vehicles to be summoned on-demand. On-demand 

transportation is defined as a flexible, real-time hailed 
transportation option which utilizes emerging technologies 

and private sector partnerships. 

The purpose of the Mountain Line On-Demand Feasibility 

Study (On-Demand Study) is to analyze the cost, 

considerations and benefits of implementing an on-demand 

service within the Mountain Line boundary.  

BENEFITS 

On-demand transportation has a variety of benefits for the customer, including reduced wait times and 
increased mobility options. It can also help reach community coverage goals, such as providing some 
level of service in an area that does not have any.  Figure 1 shows the benefits from the customer 

perspective, transit agency perspective, and shared benefits.  

 

Figure 1: Benefits of On-Demand Transportation.  

GOALS OF STUDY: 

¶ To provide a cost-effective 
solution in areas along low 

performing routes 

¶ To provide a level of service 

where there is currently no 

fixed-route transit, both 

spatially and temporally 

¶ To provide a first mile-last 
mile connection to fixed-

route 
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APPLICABILITY  

On-demand transportation can complement a fixed-route transit system by helping fill transportation 
gaps, such as a first mile-last mile connection, serve suburban or rural areas where fixed-route transit 
is not warranted, or provide late-night or weekend service when fixed-route transit ridership is low. In 

areas that are dense and have linear streets, fixed-route is still the most cost-efficient way to move 
people from one place to another. On-demand transportation should not replace high ridership routes. 

Best uses include: 

¶ Connections to bus stops and transit hubs 

¶ Provide service during off-peak hours 

¶ Service in low-density areas or suburban neighborhoods 

¶ Replace low performing fixed-routes 

  

Figure 2: Jersey City on-demand service with Via. Source: 6sqft.com 
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Chater 2: On-Demand Strategies 
There are two main on-demand strategies to choose from: microtransit and partnership with 

transportation network companies (TNCs). The following provides information on the types of 
operation models and applicability of each strategy.  

MICROTRANSIT  

The Federal Transit Administration (FTA) defines microtransit as IT-enabled, multi-passenger 
transportation service that serves passengers using dynamically generated routes to maximize 

ridership and productivity. The rides are real-time hailed through a smart phone app. This 
transportation option is intended to increase passenger convenience by keeping wait times between 5 

ӛ 20 minutes and reduces walking distances since it is a curb to curb program.   

OPERATION MODELS 

There are a variety of private companies that partner with transit agencies to provide this service 
through a spectrum of operation models, from software only to a turn-key solution. Hybrid operation 

models also exist wherein the private company can provide software and vehicles, or software and 

operations.   

SOFTWARE  

Most of the companies offering microtransit services provide the software only operation model. This 
includes both a passenger app and a driver app. The software for the driver app will dynamically route 
drivers in real-time to pick up riders in the most efficient manner. The software matches riders together 

with similar origins and destinations, creating shared rides. The driver has a tablet that gives directions 

to pick up passengers. The software only model also includes a smartphone app and website for 

passengers to request rides; some companies also provide a call-in option for people who do not have 

a smart phone or would rather talk to a person to order a ride. However, based on the peer cities, if the 
app-based option is advertised and promoted, people tend to use the app since it results in a faster pick 
up. Through the app, the passengers can see where the vehicle is in real-time and the estimated wait 

time. 

Through the software only model, the drivers, vehicles, and operations management are all provided 

by the transit agency. This provides the agency more control of the overall program, driver training, 
customer service expectations, and vehicle maintenance. Agencies can also use underutilized 

paratransit vehicles for microtransit service. In this scenario, drivers do not need a Commercial Drivers 

License (CDL) to operate a paratransit van, making it easier to hire drivers and expedited training.  

TURN-KEY 

The turn-key solution is an operation model where the private company deploys and operates the 
EA;JGLJ9FKAL K=JNA;= GF L@= 9?=F;QӐK :=@9D>ӄ 2@= EG<=D AF;DM<=K L@= Lechnology needs as well as the 

drivers, vehicles, and operations management. This option can be more expensive than the software 

only model, and the agency has less control of the overall operations and program details. This solution 

works best for transit agencies that do not have capacity to either repurpose existing vehicles or 
purchase additional vehicles. In addition, if an agency is facing driver shortages or is at management or 
dispatching capacity, this solution can relieve some of the added workload of establishing a new 

program. With the turn-key model, there needs to be in-house oversite of the program and 
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management of the private company to ensure not only the success of the program, but that it 

complements the LJ9FKAL 9?=F;QӐK :J9F< 9F<reputation in the community.   

EXAMPLES 

The following table shows examples of private companies that provide microtransit software; this is not 
an exhaustive list and was updated October 2018. There is additional information in Appendix A. 

Table 1: Microtransit service providers 

 TransLoc Routematch Ecolane Via Transdev 

Type of 

service 
provided  

Software only Software only Software only Software or 

turn-key 

Software or 

turn-key 

Cost for 6-

month pilot  

6-month pilot: 

$25,000 

(subsidized) 

6 months pilot 

with 6 vehicles: 

$45,000 - 

$50,000 

N/A 6-month pilot is 

$23,500, 12-

month for 

$44,000  

N/A 

Software 
start -up 
costs 

Included in 

pilot  

Included in 

pilot  

$33,000 first 

year, 20% less 

the next year 

$40,000 set up 

fee 

$15,000 - 

$35,000  

Reoccurring 
software 
costs 

1-5 vehicles 

$500 per 

month, 6-10 

$450 per month 

$1,000 per 

vehicle per 

month  

$800 per 

vehicle per 

month 

$700 per 

vehicle per 

month 

Depends on 

partnership 

agreement 

Turn-key cost 

per hour 

N/A N/A N/A $45-49 per hour Call center 

$1.80 per call. 

$28-$33 per 

hour 

Order rides 

through app 
and phone 

option  

Both Both Both Both Both 

ADA vehicle 
option  

Software only Software only Software only Yes Yes 

Provide data Yes Yes Yes Yes Yes 

Payment 
through app 

No? Yes Yes Yes Yes 

Integrate 
fare with 
Mountain 
Line 

No? Yes Yes Yes Yes 

TRANSPORTATION NETWORK COMPANY (TNC)  

Transportation Network Companies (TNC) such as Uber and Lyft have provided app-based ride-

sourcing services in U.S. cities since 2012. These companies match passengers with vehicles via a 
mobile app and website. These services are also known as ride-hailing and ridesharing.   
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TRANSIT PARTNERSHIPS 

When TNCs began expanding in U.S. cities, it was uncertain if this new service would complement 
transit or detract from ridership growth. Several transit agencies partnered with TNCs directly to try 
and understand the relationship between transit and this new technology. The primary motivation for 

transit agencies to partner with TNCs include demonstrating innovation, increasing mobility for existing 
and new transit customers, and improving cost efficiency. TNC companies are motivated by attracting 
new customers and demonstrating efforts to solve local mobility challenges. Many of the partnerships 
with TNCs have been in the form of agencies subsidizing TNC trips within a certain area or time of day 

to fill in transportation gaps. 29PAӐK @9N= 9DKGbeen utilized to provide a cash-only and call-in option.  

COMPARING STRATEGIES  

Both a TNC partnership and a microtransit program are best used in areas and/or times of day when 

there is low fixed-route ridership, such as late-night service or serving a suburban neighborhood. 
However, there are two major differences between the on-demand solutions. The first difference is 

program oversight and management. Transit agencies have less control with a TNC partnership in terms 

of vehicle type, drivers, and data sharing. However, these programs run more like a turn-key since there 

is less staff needed and utilizes existing vehicles. A challenge with a TNC partnership is the availability 
of data. TNCs have been hesitant to provide trip data, including origin and destination data, due to 

concerns over privacy and public record requests. The second difference is the cost of service. 
Microtransit operations are often budgeted using cost per hour, like traditional fixed-route services. 

TNC partnerships are subsidizing trips and therefore budgeted using cost per trip. Depending on the 

estimated ridership, a service might be more cost efficient through one of the on-demand strategies, 

but not the other.  

PEER CITY RESEARCH 

Peer city research was conducted to understand the types of on-demand programs that are being 
implemented around the country. Researching how these programs are being implemented, lessons 

learned, and successes associated with the services is pertinent to the development of this On-Demand 
Study. Additional information about the research can be found in Appendix F. 

Fourteen different on-demand programs were researched; six of those were TNC partnerships and eight 
were microtransit programs. From the research conducted, 47% are first mile-last mile programs, 40% 
of the programs serve areas with no or limited transit service, and 13% are programs to fill late-night or 

weekend service gaps.  

There are four main lessons learned from the peer city research. The first is marketing. It is important 
to create a robust plan, educate customers, and use both traditional outreach methods and social 
media to promote the program. Second is demand. Many of the programs had more demand than 
predicted, which causes difficulties with wait times and budget. It is important to be flexible and track 

the program daily, especially during the beginning of implementation. The third lesson learned is to 

have a pilot or demonstration. It is important to test and make adjustment often. Lastly is planning. Be 

clear on the goals to help design the program. The agencies researched include: 

City of Phoenix | San Joaquin Regional Transit District | Capital Metro | Pinellas Suncoast Transit Authority | Norwalk 

Transit District | York Regional Transit | City of Arlington | Gwinnett County Transit | Harvard University | Tri-Valley 

Wheels | City of Monrovia | Valley Regional Transit | Dayton RTA| Marin Transit | Ann Arbor Area Transit Authority 
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Chapter 3: Performance Analysis 
This section includes three different analyses which feed into the program design of an on-demand 

strategy. The first part analyzes +GMFL9AF *AF=ӐK >AP=<-route system and identifies low performing 
routes and sections of routes to understand if an on-demand system would be more cost-effective than 
providing fixed-route in these areas. The second part is a geographic analysis which identifies areas 

OAL@AF +GMFL9AF *AF=ӐK :GMF<9JQ O@=J= L@=J= ;MJJ=FLDQ AK FG LJ9FKAL K=JNA;= 9F< 9KK=KK=K LJ9N=D H9LL=JFK
and number of trips to and from these areas. This analysis is to understand first mile-last mile 

connections in Flagstaff.  Lastly, a temporal analysis is conducted which identifies time gaps of no 
LJ9FKAL K=JNA;= OAL@AF +GMFL9AF *AF=ӐK KQKL=Eӄ 

LOW PERFORMING ROUTES 

Figure 3 K@GOK +GMFL9AF *AF=ӐK 9N=J9?= O==C<9Q :G9J<AF?K >JGE -;LG:=J ҐҎҏҖӄ 0GML= ғӅ GN=JD9A< AF
yellow, has the lowest ridership in the system. In addition, the Thorpe area, known as Thorpe Loop has 

additional concerns for the system since it increases the ride time by 8 minutes or more for the 
passengers who are traveling downtown. Another section with low ridership is on Route 3, along 
Soliere/Country Club. This area is overlaid in blue. This section of the route is surrounded by bus stops 

Figure 3: Average Daily Boardings October 2018 
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in the top and middle of the ridership categories, making it challenging to reasonably cut the route at 

the same time. CountrQ !DM:ӐK DGO <=FKALQ 9F< ;AJ;MALGMK JG9<K E9C=K AL <A>>A;MDL >GJa fixed-route bus 
to travel through the neighborhood. Therefore, it is possible to consider an on-demand program 

meeting new service area goals that would drop passengers at these low performing bus stops and 
increase their productivity. See Chapter 4 for more information.  

Table 2 represents the three areas in the Mountain Line system which are low performing. The cost 

estimates for the microtransit and TNC partnerships are for wait times of 15 minutes or less. The 
estimated cost for microtransit uses a cost per hour of $50.71, which incorporates FY20 budgeted wages 

for an operator and operations and maintenance of a paratransit vehicle. To determine the number of 
vehicles needed for microtransit, estimated ridership and size of the area is needed. More information 

on estimated ridership and area size is in Chapter 4: Program Design and Appendix B and E. The cost 
estimates for TNC partnership subtracts $1.25, cost of a one-way Mountain Lift ticket, from the 

estimated Lyft trip in the area (https://www.lyft.com/rider/cities/flagstaff -az) and multiplies that 
number by estimated ridership in the area. More information on estimated ridership can be found in 

Appendix B. The fixed-route costs are for 15-minute frequency to show comparative costs and utilizes 

cost per hour of $63.51.  

Thorpe Loop is the only area that can be reasonably cut from the rest of the route and have an on-
demand service serve that area cost-effectively. The Soliere/Country Club will be further analyzed as a 

first mile-last mile solution since the route cannot be reasonably streamlined.  

Table 2: Low performing areas in Mountain Line's system 

 Route 5 Thorpe Loop Soliere/Country Club 

Fixed-route existing 

frequency 

$440,700 $58,300 $94,700 

Fixed-route cost (15 

mins) 

$997,600 $181,100 $253,500 

Microtransit  $1,149,336 $169,670 $300,989 

TNC Partnership $1,505,244 $130,031 $150,282 

Other Considerations Route 5 has high enough 

ridership that it would 

take 6 microtransit 

vehicles to serve this 

area, increasing costs.   

Route 5 would be 35 min 

runtime, save passengers 

8 minutes going 

downtown.  

Better for a first mile-last 

mile program since route 

cannot be reasonably 

cut.     

GEOGRAPHIC GAPS 

WITHIN FLAGSTAFF 

Transit is a valued part of Flagstaff's mobility culture, as demonstrated by the dedicated transit tax that 

was first approved in 2000 for ten years, increased in 2008, and renewed in 2016 with a sunset in 2030. 

This transit tax has an integral role in providing fixed-route services in Flagstaff. However, there are 

several areas in Flagstaff which are not conducive to fixed-route due to the street configuration, lack of 

connectivity within the area, and/or low densities. Microtransit and TNCs can potentially serve these 
areas better than fixed-route because they can be more responsive and can cover a larger area, 
increasing the potential rider pool.  

As shown in Figure 4, there are several areas within Flagstaff city limits which are outside of a .25-mile 
walk shed from existing bus stops. This map is developed using the road network providing a realistic 
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view into where people can walk to stops to access the Mountain Line system. Blue areas are those that 

are served while grey are not. Areas of Flagstaff that do not currently have transit service are analyzed 
in Table 3.  

 

Figure 4: Quarter Mile Walking Shed Buffer from Bus Stop  

University Heights and Ponderosa Trails 

University Heights and Ponderosa Trails are both residential suburban neighborhoods south of I-40 in 
the Flagstaff city limits. Both of these neighborhoods have low walkability to stops since many of the 

roads are circuitous and do not connect to the main road. Route 4 and 14 could be rerouted to serve 
University Heights, but the narrow streets and hills make it difficult for a 40-foot bus to navigate the 
roads and the extra time would mean more buses would be needed to maintain existing levels of service 
on the remainder of the routes. +GMFL9AF *AF=ӐK ғ-Year Transit plan identifies serving Pulliam Airport. If 
Mountain Line starts to serve the airport, a route could go through Ponderosa Trails and serve that 

neighborhood through fixed-route. Therefore, University Heights is recommended for more on-demand 
research and Ponderosa Trails is not.    

Woody Mountain 

Woody Mountain has a mixture of low-income housing along Route 66, including Hidden Hollow 
Manufactured Homes and Kit Carson RV Park. There are also housing communities along Woody 

Mountain Road, including Presidio in the Pine and Timber Sky Development, which are not dedicated 
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affordable housing. This area is also home to one of W.L. Gore and Associates Inc. offices, a large 

employer in Flagstaff. Serving this area with fixed-route is aF 9J=9 A<=FLA>A=< AF +GMFL9AF *AF=ӐK ғ-Year 
Transit Plan as Route 8 can extend to serve this area. Therefore, this area is not recommended for 

further on-demand research.  

Pine Canyon 

Pine Canyon is a low-density suburban neighborhood adjacent to a golf course. This neighborhood 
houses many vacation rentals and second homes making it likely a low ridership area. This 

neighborhood also has circuitous roads which do not connect, causing difficulties for fixed-route and 

walking to and from bus stops.  Route 4 and 14 could be rerouted to serve this area, however this would 
add 17 minutes of run time, decreasing the rider experience for existing riders. Since this area has many 
vacation rentals and second homes, it is not recommended for further on-demand research. The 

+GMFL9AF *AF=ӐK ғ-Year Transit Plan shows potential service along the new John Wesley Powell road. As 

planning for and the roadway develops, the appropriate service type can be re-evaluated.   

Country Club Estates 

Country Club Estates is a large suburban, residential neighborhood. There is a golf course throughout 
the neighborhood, with narrow, circuitous roads. Currently, Route 3 serves several apartment 

complexes along Soliere Avenue. Due to the size and road configuration in Country Club, walking to the 
bus stops on Soliere Avenue is not a convenient option for people living in the neighborhood. Since the 

bus stops along Soliere Avenue have low ridership, it is recommended Country Club be analyzed further 
for a first mile-last mile on-demand program to bring more people to these existing bus stops.    

Industrial Drive 

Industrial Drive is home to a variety of human service organizations, including Flagstaff Shelter Services, 
Hozhoni Foundation, and The Guidance Center. This area is between Route 66 and the railroad tracks 

to the north and I-40 to the south, causing barriers to access existing transit. This is a major destination 

>GJ E9FQ G> +GMFL9AF *AF=ӐK EGKL NMDF=J9:D= H9KK=F?=JKӅ O@G EMKL O9DC 9DEGKL GF= EAD= to access 

Route 66 bus stops. To serve this area through fixed-route, a new route would need to be created. 

Therefore, this area is recommended for further on-demand research to understand the best way to 

serve this are through an on-demand program.    

Flagstaff Pulliam Airport 

Flagstaff Pulliam Airport is a popular destination in Flagstaff. It provides flights to Denver, Dallas, and 

Phoenix seven days a week.  Parking is free at the airport, but the limited capacity provides challenges 

for future growth. There is currently no public transportation that goes to the airport. Serving the airport 
AK A<=FLA>A=< AF +GMFL9AF *AF=ӐK ғ-Year Transit Plan as an area to add fixed-route service. Therefore, it is 
not recommended to analyze this area further through an on-demand program.   

Table 3 below represents the areas in Flagstaff without transit service. It evaluates if these areas can be 

served by an existing fixed-route and estimates the added cost and run time to reroute existing service 

to service these areas. It also provides a recommendation if these areas should be researched further 

for on-demand service.  
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Table 3: Serving Flagstaff areas with transit 

 University 

Heights/ 
Ponderosa 
Trails 

Woody 

Mountain 
 

Pine 

Canyon 
 

Country 

Club 
Estates 
 

Industrial 

Drive 
 

Flagstaff 

Pulliam 
Airport  
 

Add onto 
existing route  

Reconfigure 

Route 4 and 

14 

Extend 

Route 8 

Reconfigure 

Route 4 and 

14 

No No No 

Length of route  2.52 mi 2.64 mi 4.31 mi 7.52 mi 6.25 mi 11.08 mi 

Run time 11 mins 10 mins 17.3 mins 30 mins 25 mins 44 mins 

Fixed-route cost 
per year 

$114,150 $114,400 $161,700 $781,400 $260,100 $478,700 

Recommended 

for  more on-
demand 
research 

Yes. Narrow 

streets, 

difficult to 

serve with 

fixed-route 

No. Easy to 

add onto 

existing 

network, 

identified in 

5-Year 

Transit Plan 

to serve this 

area.  

No. 

Circuitous 

roads, low 

density.  Area 

has many 

second 

homes and 

vacation 

rentals 

Yes. Large 

area, low 

density, 

circuitous 

roads, 

difficult to 

serve with 

fixed-route 

Yes. Low 

density, 

area does 

not need 

service all 

day 

No. Large 

area, 

ridership 

estimates 

warrant 

fixed-route, 

identified in 

5-Year 

Transit Plan 

OUTSIDE FLAGSTAFF 

There are several neighborhoods outside of Flagstaff city limits but are within MounL9AF *AF=ӐK K=JNA;=
boundary, which coincide with Flagstaff Metropolitan Planning Organization (FMPO). These 

neighborhoods are between 3 ӛ 10 miles from the closest fixed-route bus stop. Funding transit in these 

F=A?@:GJ@GG<K 9J= <A>>A;MDL KAF;= +GMFL9AF *AF=ӐK LJ9FKAL L9P AK >GJ LJ9FKAL K=JNA;= AF $D9?KL9>>ӄOn-

demand service to these areas is evaluated in the table below, as it may be a good option to achieve 
coverage and provide access to the existing fixed-route system. 

Kachina Village/ Mountainaire 

Kachina Village and Mountainaire are low-density to rural residential areas about 12 miles south of 
Downtown Flagstaff. Both of these neighborhoods have circuitous roads, hills, and limit ed connection 
points which are not conducive to transit. It would require at least 2 microtransit vehicles to serve this 

area to keep wait times at 15-minutes or better. The estimated ridership is low, 15-25 people per day, 

resulting in a high cost per passenger. TNC partnership would be difficult due to the availability of TNCs 
in this area and high program costs since the average trip cost is $12.75. Therefore, this area is not 
recommended to be served by an on-demand program.   

Doney Park 

Doney Park is a low-density to rural residential area northeast of Flagstaff city limits. Each house is on 
a large plot of land and many of the roads do not connect, causing challenges for transit routes. The 

density in this area does not support transit, and the distance between each house would make bus 
stop placement difficult as well. This area is the closest proximity to a bus stop (3 ӛ 5 miles) and has 
estimated ridership of 120 riders per day from Doney Park to the Flagstaff Mall. Therefore, this area is 
recommended for further on-demand research.  
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Bellemont 

Bellemont is an unincorporated community in Coconino County. It is located along Interstate 40 about 

11 miles west-northwest of Flagstaff. Bellemont has small plot sizes and houses a variety of duplexes 

and single-family homes. For transit access, many of the roads do not connect to each other, limiting 
walkability in the neighborhood. From downtown Flagstaff to Bellemont on the I-40, there are few 
attractions along the corridor. It would require at least 2 microtransit vehicles to serve this area to keep 
wait times at 15-minutes or better. The estimated ridership is low, 15-25 people per day, resulting in a 

high cost per passenger. TNC partnership would be difficult due to the availability of TNCs in this area 

and high program costs since the average trip cost is $19.75. Therefore, this area is not recommended 
to be served by an on-demand program. However, Coconino County is developing a Bellemont Area 
Plan, which encourages future dense development in this area. Monitoring the development in this area 

is recommended for future consideration.   

Timberline-Fernwood 

Timberline-Fernwood is a low-density to rural residential area, northeast on 89A, outside of Flagstaff 

city limits. This area has a small populated, has large plots of land, and many of the roads do not 
connect. If there is an on-demand program in Doney Park, this area could be incorporated into their 

program.  However, this should only be added after there has been proven success in the Doney park 
area.  

Table 4 below represents the areas outside of Flagstaff city limits. It shows the run time and cost 
associated if fixed-route would serve these areas. It also provides a recommendation if these areas 
would warrant on-demand service. Cost per trip is using fixed-route cost per hour of $64, hourly 

frequency, and estimated ridership to serve these areas. Estimated ridership can be found in Appendix 
B.  

Table 4: Serving FMPO areas with fixed-route transit 

 Kachina Village/ 

Mountainaire  

Doney Park Bellemont  Timberline -

Fernwood 

Add onto 
existing route  

No No  No  No 

Length 24.56 mi 20.38 mi 25.80 mi 25.12 mi 

Run time 98 minutes 81 miles 103 minutes 100 minutes 

Fixed-route cost 

per year 

$798,700 $839,500 $663,800 $815,000 

Cost per trip $124.06 $41.35 $130.40 $123.12 

Recommended 

for on-demand 

No. Travel time would 

warrant 2 vehicles. 

High cost w/ low 

population.  

Yes. High number 

of trips to the 

mall, easy 

connection.  

No. Travel time 

would warrant 2 

vehicles. High cost 

w/ low population. 

If there is Doney 

Park service, could 

add this area to it.  

TEMPORAL ANALYSIS 

Each route on Mountain Line starts and stops at varying times. When Mountain Line is not running, 
Flagstaff has taxis, Uber, and Lyft to provide a level of transportation for those who do not have a vehicle 

or wish not to drive. This gap in service makes taking public transit a one-way option for late night 
workers and people who go to a late-night movie or go downtown for entertainment. Table 5 displays 
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the stop and start times, demonstrating the general gap in service from about 10 pm ӛ 6 am on the 

weekdays and about 8 pm -7 am on weekends. 

Table 5: Mountain Line transit start and stop times 

 Weekday Weekend 

Stop time Start time  Stop time Start time  

Route 2 10:37 pm 5:38 am 8:37 pm 6:48 am 

Route 3 10:39 pm 6:15 am 8:39 pm 6:45 am 

Route 4 10:12 pm 6:05 am 8:12 pm 7:05 am 

Route 5 9:46 pm 6:32 am 7:46 pm 7:32 am 

Route 7 9:51 pm 5:40 am 7:51 pm 6:45 am 

Route 8 9:30 pm 6:15 am 7:30 pm 7:15 am 

Route 10 10:45 pm 6:25 am 8:20 pm 7:25 am 

Route 14 10:04 pm 6:14 am 8:04 pm 7:14 am 

Route 66 10:38 am 5:49 am 8:38 pm 6:49 am 

 STREETLIGHT DATA ANALYSIS 

StreetLight Data is a company that utilizing cell phone data to aggregate travel patterns for analysis. 
The following analysis is conducted using 11 pm fixed-route stopping times since the Mountain Line 5-

Year Transit Plan recommends smoothing spans on fixed-route to 11 pm on weekdays and add service 

hours on weekends. It would cost approximately $107,000 annually for fixed-route to expand hours to 

11 pm, compared to $225,750 to provide those trips via TNC or taxi during 8 pm ӛ 11 pm. 

Using StreetLight Data, 11 pm ӛ 6am on Fridays and Saturdays have the greatest number of vehicle trips 

when fixed-route is not running; the greatest concentration of vehicle trips is between 11 pm ӛ 3 am. 

For scale, vehicle trips during morning commute hours are shown in Table 6 as well.  

Table 6: Number of car trips outside of Mountain Line hours 

 Monday ӛ Thursday Friday and Saturday Saturday Sunday 

6 am ӛ 10 am  55,961 43,760 15,762 13,762 

11 pm ӛ 6 am  7,425 24,301 12,052 9,957 

11 pm ӛ 3 am  4,407 16,979 9,383 7,456 

 

As seen in Figure 5, the top five origins and destinations on Friday and Saturday from 11 pm to 3 am are 
downtown Flagstaff, Northern Arizona University (NAU), Southside, Beulah Area, and Flagstaff Mall.  
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Figure 5: Top origins and destinations from 11 pm to 3 am 

CONCLUSION 

The low performing routes analysis demonstrated that for the Thorpe Loop area, an on-demand 
program can be more cost efficient than fixed-route and provide a higher level of service. Replacing 

fixed-route with on-demand service would also allow Route 5 to streamline, reducing operation costs 
for the Mountain Line system and travel time for passengers. The results from this analysis indicate 

Thorpe Loop would be a good pilot for on-demand program design to achieve the goal of cost-

effectiveness. 

The geographic analysis shows that University Heights, Ponderosa Trails, Pine Canyon, Country Club 

Estates, Industrial Drive, and Doney Park are the areas where on-demand transportation could serve. 
Pine Canyon will not move to program design since this neighborhood is not a priority to provide 

transportation since it is an affluent neighborhood with many second homes and vacation rentals. 
Ponderosa Trails will also not be included in program design since this area can be served by a fixed-
route connecting to the airport. Therefore, results indicate University Heights, Country Club Estates, 

Industrial Drive, and Doney Park are good areas to pilot on-demand program to achieve the goals of 
geographic coverage where there currently is no transit service and first mile-last mile connections. 

The temporal analysis shows that the period from 11 pm ӛ 3 am on Friday and Saturday has the highest 
concentration of vehicle trips GMLKA<= G> +GMFL9AF *AF=ӐK ;MJJ=FL K=JNA;= @GMJK. These results indicate 
that this time period would be the priority when fill ing a temporal gap of no transit service. If funding 

allows, the program could expand to other days of the week.  
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Chapter 4: Program Design 
The following on-demand programs have been designed by incorporating the data results from Chapter 

3: Performance Analysis. Each program has a specific goal which is identified in Chapter 1. When 
designing an on-demand zone, there is a balance between potential ridership and zone size. In order to 
maintain 15-minute wait times, it is estimated that one vehicle can have 4.7 boardings in one hour 

within a 5 ӛ 7 square mile zone. If the zone is larger than 7 square miles or ridership exceeds 4.7 
boardings, then an additional vehicle is needed, which increases program costs.  

Historical Mountain Lift trip schedules were also analyzed to understand the paratransit demand in the 
area. Under the microtransit strategy, paratransit vehicles could be used for on-demand service when 

no paratransit trips are scheduled, as long as it does not hinder paratransit on-time performance.  

Partnering with TNCs was analyzed in the study. However, partnering with taxi companies can also be 

AF;DM<=<ӄ 29PAӐK 9DKG HD9Q 9F AFL=?J9D JGle in providing a cash-only and call in option for customers. 
Therefore, it is recommended that a TNC partnership also includes a taxi company. This 

J=;GEE=F<9LAGF 9DKG K9LAK>A=K L@= $=<=J9D 2J9FKAL <EAFAKLJ9LAGFӐK Ӧ$2 ӧtaxi cab exception. More 

information is found in Chapter 5, Federal Requirements.  

GOAL 1: PROVIDE A COST-EFFECTIVE SOLUTION IN AREAS ALONG LOW 

PERFORMING ROUTES 

Incorporating results from low performing routes in Chapter 3: Performance Analysis, Thorpe Loop is 
the one area on the Mountain Line system where there are more benefits than challenges to 

streamlining a low performing route with an on-demand solution. An on-demand program can be more 
cost efficient than providing fixed-route with comparable wait times. It would also reduce travel times 
for passengers going to and from Cheshire neighborhood, increasing the attractiveness of the route. 

More information regarding program design can be found in Appendix E. 

PROGRAM DESCRIPTION   

This program consists of replacing Thorpe Loop on Route 5, which includes stops 2-7 outbound and 25-30 
inbound with an on-demand program. The geofenced area, as shown in Figure 6, includes Thorpe Loop 
stops, Flagstaff Medical Center stop, and the 
Downtown Connection Center.  

It is recommended that this program uses the 
microtransit strategy with one dedicated vehicle 
during Route 5 service hours and relies on utilizing 
Mountain Lift paratransit vehicles that are in 
service to supplement the service. It is not 
recommended to have a TNC partnership to solely 
serve the Thorpe Loop area since existing Mountain 
Lift vehicles already serve this area frequently. A 
Mountain Lift vehicle can perform on-demand trips 
when demand is low in the paratransit program, 
resulting in better coordination and flexibility 
between both programs. Figure 6: Thorpe Loop on-demand zone 






























































